Pulsed EPR studies of the type 2 copper binding site in the mercury derivative of laccase.
The nuclear modulation effect in pulsed EPR spectroscopy was used to study the type 2 copper binding site in the mercury derivative of laccase (MDL) in which the type 1 copper is substituted by Hg(II). By comparing the three-pulse electron spin-echo modulations and Fourier transform spectra of MDL and several model compounds, we conclude that the imidazole groups of two histidyl amino acid residues are equatorially coordinated to Cu(II) in the type 2 site. Computer simulations of these data suggest that the remote nonbonding nitrogens of the two imidazoles possess nuclear quadrupole parameters e2qQ = 1.47 MHz and eta = 0.83. A(iso) values of these two nitrogens are not identical, being 1.5 and 2.0 MHz. We have also used samples of the enzyme exchanged with D2O to examine the coordination of the water to the type 2 copper site. The deuterium modulation that is resolved by taking the ratio of the time domain ESEEM data from native and D2O-exchanged enzyme indicates that there is an equatorial water ligand, and further data show that this water is displaced by azide.